Abstract. Maternal effects on offspring phenotype are well known in organisms inhabiting seasonal environments. Mothers that perceive climatological changes indicative of winter's onset will often produce increasing numbers of offspring that enter a state of arrested morphogenesis known as 'diapause'. In this study of bivoltine Allonemobius socius ground crickets, we manipulated the abiotic environment experienced by ovipositing females (i.e. maternal-oviposition environment) and that experienced by offspring incubating as eggs (i.e. egg-incubation environment) to assess the degree to which mothers contribute to the expression of embryonic diapause in her offspring. Analysis of variance components indicated that variation in maternal-oviposition environment contributed only about 4% to the total variation in diapause incidence, compared to about 24% from embryos responding directly to variation in their incubation environment. Moreover, the 8% contribution from between-family variation was significant, suggesting that parental genes and maternal biotic and abiotic environments contribute to diapause expression in offspring. Although these findings suggest that maternal physiology itself contributes little to embryonic diapause variation in A. socius, they do not preclude other maternal behaviours (e.g. placement of eggs at different soil depths) that may affect offspring diapause.
A maternal effect is a developmental or behavioural influence in which 'genetic or environmental differences in the maternal generation are expressed as phenotypic differences in the offspring' (Mousseau 1991, page 1053). For example, precociously weaned Mus domesticus pups show more play and exploratory behaviour compared to siblings weaned at regular times from their mothers (Terranova & Laviola 1995) . Swiss mice, M. musculus, develop a preference for their mother's diet over a control food source (Valsecchi et al. 1993 ). In animals with external fertilization, increased maternal investment to ovum size leads to hatching larvae with larger body size (Oriental fire-bellied toad, Bombina orientalis: Kaplan 1991; poeciliid fish: Reznick 1991). Thus, offspring traits can be shaped by the physiological and/or social milieu provided by mothers.
For animals that inhabit seasonal environments, maternal effects link offspring phenotype to climate, notably in temperate-zone insects overwintering in the egg stage (e.g. Aedes atropalpus: Beach 1978). Female insects that perceive changes in ambient temperature and/or photoperiod lay eggs that can enter a state of dormancy known as embryonic (or egg) diapause (Danks 1987) . Unlike quiescence, embryonic diapause is an attentuation of development, or complete cessation of morphogenesis, which allows embryos to survive adverse climatic conditions and to resume development during more favourable conditions (Tauber et al. 1986; Danks 1987) . Thus, embryonic diapause has major implications for behaviour because it reflects how an animal deals with environmental challenges.
The ground cricket, Allonemobius socius, provides a useful system for investigating whether mothers provide embryos with climatological information that initiates embryonic diapause, or whether offspring detect it directly. Bivoltine populations occur in the southeast U.S.A.
